The molecule of the title compound, C 16 H 12 O 4 , is almost planar; the two methoxy groups are slightly out of the plane of the anthraquinone ring system, with C-C-O-C torsion angles of À6. 25 (19) and À10.22 (19) . In the crystal structure, the molecules adopt a herringbone arrangement and form face-to-face slipped antiparallelstacking interactions along the b axis, with an interplanar distance of 3.278 (2) Å .
Related literature
For the synthesis of 1,4-anthraquinone, see: McOmie & Perry (1973) . For related structures, see: Kitamura et al. (2006) . Comment 1,4-Anthraquinone has a weak dipole moment along the molecular long axis, whose value was estimated to be 2.54 debye by a B3LYP/6-31G(d) DFT calculation (Kitamura et al., 2006) . The crystal structure exhibited a herring-bone packing with face-to-face slipped π-overlap along the stacking direction. In addition, the molecules were antiparallel with respect to one another. These charasteristics inspired us to study other 1,4-anthraquinone derivatives. The title compound (I), which was first prepared by McOmie & Perry (1973) , has strong electron-donating methoxy groups, and therefore, has a larger dipole moment, compared with 1,4-anthraquinone, which was estimated to be 3.91 debye. This property should affect the intermolecular interactions in the crystal.
Experimental
The molecular structure of (I) is shown in Fig. 1 . The molecule is an almost coplanar conformation. The displacements of atoms O1, O2, O3, O4, C15, and C16 relative to the plane of the anthracene backbone are 0.159 (2), -0.004 (2), -0.039 (2), -0.003 (2), 0.168 (2), and -0.145 (2) Å, respectively. The torsion angles of the two methoxy groups are -6.25 (19)° for C11-C10-O4-C16 and -10.22 (19)° for C8-C9-O3-C15, indicating that the C methyl -O bonds are directed along the molecular short axis. As shown in Fig. 2 , the molecules adopt a herring-bone arrangement and form face-to-face slipped antiparallel π-π stacking along the direction of the b axis. The interplanar distance is 3.278 (2) Å, whose value is shorter than that (3.423 Å) of 1,4-anthraquinone (Kitamura et al., 2006) and is indicating the existence of strong intermolecular interactions.
The title compound was prepared according to the modified method described by McOmie & Perry (1973) . A mixture of 4,5-bis(bromomethyl)-1,2-dimethoxybenezene (340 mg, 1.05 mmol), 1,4-benzoquinone (571 mg, 5.28 mmol) and sodium iodide (797 mg, 5.31 mmol) in DMF (6 ml) was heated at 110 °C for 16 h. After the reaction mixture was cooled to room temperature, the mixture was decolorized by addition of aqueous 5% Na 2 SO 3 solution. The resulting yellow precipitate was filtered off, washed with acetone, and dried under vacuum to give the crude product of (I) (74 mg, 26%). Yellow single crystals suitable for X-ray analysis were obtained by standing of a hot DMF solution of the crude product at room temperature.
Refinement
All the H atoms were positioned geometrically (C aromatic -H = 0.94 and C methyl -H = 0.97 Å) and refined using a riding model, with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Atomic displacement parameters (Å 2 )
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
0.0407 (8) 0.0377 (7) 0.0246 (7) −0.0091 (5) 0.0069 (6) −0.0012 (5) C2 0.0509 (9) 0.0481 (8) 0.0260 (7) −0.0077 (7) 0.0000 (7) 0.0020 (6) C3 0.0426 (9) 0.0416 (7) 0.0348 (8) −0.0005 (6) −0.0047 (7) 0.0043 (6) C4 0.0348 (8) 0.0339 (7) 0.0344 (8) −0.0014 (5) 0.0014 (6) 0.0030 (5) C5 0.0301 (7) 0.0271 (6) 0.0263 (7) −0.0030 (4) 0.0045 (5) 0.0022 (4) C6 0.0276 (7) 0.0285 (6) 0.0280 (7) −0.0012 (4) 0.0078 (5) 0.0011 (4) C7 0.0279 (7) 0.0248 (6) 0.0237 (7) −0.0032 (4) 0.0076 (5) 0.0012 (4) C8 0.0283 (7) 0.0299 (6) 0.0248 (7) −0.0030 (4) 0.0093 (5) −0.0020 (4) C9 0.0309 (7) 0.0327 (6) 0.0218 (6) −0.0065 (5) 0.0073 (5) −0.0014 (4) C10 0.0243 (7) 0.0320 (6) 0.0283 (7) −0.0032 (5) 0.0044 (5) 0.0026 (5) C11 0.0276 (7) 0.0312 (6) 0.0274 (7) −0.0003 (4) 0.0089 (5) −0.0009 (5) C12 0.0281 (7) 0.0265 (6) 0.0243 (6) −0.0031 (4) 0.0073 (5) 0.0011 (4) C13 0.0322 (7) 0.0305 (6) 0.0256 (7) −0.0029 (5) 0.0094 (6) −0.0017 (4) C14 0.0333 (7) 0.0286 (6) 0.0240 (7) −0.0065 (5) 0.0069 (5) 0.0005 (4) C15 0.0452 (9) 0.0650 (9) 0.0254 (7) −0.0003 (7) 0.0114 (6) −0.0089 (6) C16 0.0267 (7) 0.0530 (8) 0.0431 (9) 0.0020 (6) 0.0081 (6) 0.0042 (6) O1 0.0507 (7) 0.0691 (7) 0.0311 (6) −0.0053 (5) 0.0150 (5) −0.0111 (5) O2 0.0393 (7) 0.0647 (7) 0.0473 (7) 0.0151 (5) 0.0029 (5) −0.0009 (5) O3 0.0324 (6) 0.0543 (6) 0.0226 (5) −0.0008 (4) 0.0041 (4) −0.0040 (4) O4 0.0275 (6) 0.0520 (6) 0.0292 (5) 0.0027 (4) 0.0021 (4) 0.0007 (4) Geometric parameters (Å, °) 
